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Section | — Introduction

Background

The Town of Erie (Town) is located north of the Denver Metro area, west of Interstate 25 and is
split between Boulder and Weld Counties. The Town is home to approximately 26,250 people
and a small number of commercial developments. A portion of the Town’s irrigation needs in its
parks/open spaces and some new developments is met with non-potable water.

The Erie Non-Potable Water Master Plan Update, completed by DiNatale Water Consultants in
2014, addressed water rights implications of reusing treated wastewater for irrigation as a
feasible alternative for Erie. The report identified potential irrigable areas in parks and
developments for non-potable water usage. Merrick built on the 2014 report to provide master
planning and preliminary design recommendations. Merrick evaluated the existing Non-Potable
Water Pump Station (NPWPS), located at the North Water Reclamation Facility (NWRF), the
16-inch diameter reclaimed water main to the South Water Reclamation Facility (SWRF) and the
overall service area for non-potable water service. It was determined that two pressure zones
are required. Two service zones as well as recommendations for expanding the NPWPS pumping
capabilities and for sizing South Zone pumps were proposed.

The Town recognizes the need for a comprehensive non-potable water master plan based on
design decisions that have arisen out of these studies. Continued development will significantly
impact the demands for non-potable irrigation water and will require additional investments in
this infrastructure.

Purpose

The purpose of this Non-Potable Water Master Plan is to update the previous report and to
provide technical guidance for building out and operating the utility. The Master Plan and
accompanying hydraulic model evaluate the Town’s long-term non-potable water needs and
existing infrastructure to identify deficiencies and to recommend phased improvements as
dictated by system requirements and continued development. The report also aims to identify
potential opportunities for reclaimed water use and outline policy needs.

This master plan focuses on the regional non-potable water facilities. Regional facilities generally
serve the entire Town and include transmission and primary distribution mains, storage tanks,
and pump stations. Local facilities (such as developer/private storage, metering vaults, and local
irrigation systems) are not included in this study. However, the effects of the local distribution
systems on regional facilities (e.g., local storage versus direct connection) are considered in the
hydraulic model and discussed in this report.
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Section Il — Design Criteria and Demand Projections

Service Area

The study area for the Non-Potable Water Master Plan Update is the Planning Area Boundary
(approximately 48 square miles), established by Erie’s 2015 Comprehensive Plan, plus probable
areas of annexation as identified with staff, e.g. Parkdale development area. This defines a logical
boundary for efficient expansion of municipal services to undeveloped areas, providing a basis of
inclusion for determining future demands. The Planning Area is illustrated on the Non-Potable
Water System Master Plan Drawing bound at the back of this report (Drawing 1).

Non-potable Water Demand Projections

The 2014 Non-Potable Master Plan provided estimated annual water use for non-potable water
use sites. The Plan estimated a non-potable water demand of 0.23 AF per acre of residential
development land and half as much for commercial development areas; non-potable water
demands for existing parks was based on historical water use data.

We updated the potential sites based on new development plans and calculated projected
flowrates. The annual flowrates were then distributed over the summer months, with July having
the highest irrigation demand. The 2014 Master Plan also established a 10-hour nightly irrigation
window as appropriate for planning. These assumptions are considered reasonable for most
areas and were used to determine maximum irrigation demands and to size facilities.

However, the assumed irrigation window and typical demand did not reflect the actual irrigation
practices at the Erie Community Park. The large sports complex has a higher irrigation demand
than typical bluegrass turf; public use of the complex shortens the irrigation window. As a result,
the combined peak demand for the Erie Community Center and Park and the High Plains Library
is approximately 750 gpm to 1,000 gpm (for 8- and 6-hour windows, respectively), including
additional planned park areas.

The Parks and Recreation Department also provided an irrigation run time calculator for sports
turf. Based on the historic evapotranspiration rates for July (ET = 1.5 inches/acre) and the
recommended precipitation requirements for sports turf grass (1.1 inches/hour/square foot), the
irrigation rate should be about 12.2 gpm/acre using a 8-hour daily watering window. The Town’s
actual irrigation rate at ECC is closer to 15.3 gpm/acre (using the same window), indicating the
peak day demand is about 1.25 times the maximum month average rate. The actual irrigation
rate (15.3 gpm) was used for calculating demands for future sports complexes.

Land Use Planning and Growth Projections
The 2014 Master Plan included most of the development areas. We have cross referenced the
updated Comprehensive Plan and Land Use Map with the projected development demands.

Since the 2014 report, development of Lost Creek Farms, Meadowlark, and Sunwest North have
continued but provision of a reclaimed water main extension to the west was not included in
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development plans. If the Town intends to serve these developments non-potable water, it is
optimal to include this infrastructure in the western development plans.

Flatiron Meadows has also proceeded with development in the western South Pressure Zone
(Blue); the development has made provisions for irrigation using potable water source, since no
raw water mains reasonably served the area at the time of development. The Flatiron Meadows
development is in the South Boulder Canyon Ditch historical irrigable area, so may be able to use
this ditch as a non-potable source. Connection to the ditch would require obtaining easements
through rapidly developing areas to convey raw water so it may not be feasible. However, it is
recommended that the Town explore the possibility further because it would be an excellent use
for the Town’s South Boulder Canon Ditch shares that have been changed to municipal use.

The Golden Run (Aaron Harber property) development status has been put on hold because the
property has been de-annexed from the Town; portions of the property may become open space
and the development density for the remainder may be lower than previously planned. To be
conservative, we have assumed the land use planning numbers as a high demand estimate.

The Town also annexed land to the south for the proposed Parkdale development. Parkdale is in
South Zone (Blue) but is west of Coal Creek. Reclaimed water service to this property will not be
feasible without significant infrastructure investment. However, two irrigation ditches run
through or near the property; Parkdale may be able to take advantage of ditch water for
non-potable use, depending on water rights and previous irrigated land.

The parks already using non-potable water or that could be easily converted were included in the
2014 Plan: Reliance, Coal Creek, Coal Miners, Lehigh, Country Fields, and Erie Community Parks.
Other parks are too far away from the non-potable water system to be feasibly converted.
However, they may be able to use decentralized ditch irrigation systems as a non-potable water
supply alternative.

The Parks and Recreation Department also indicated that a planned recreation center in the Erie
Highlands neighborhood will also have approximately 8 acres of sports fields with higher
irrigation demand and limited irrigation window, similar to the Erie Community Park. To account
for these differences, we separated this area from the Erie Highlands development and modeled
as its own node. There is also a long-range plan for a 25-acre sports complex near the Erie High
School. This complex was modeled as a future alternative with the same irrigation demand and
window as Erie Community Park and Erie Highlands Sports Complex; the area was subtracted
from the State Land Board (Section 16 ) property.

A summary of the demand projections by park/development is provide in Appendix A.
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Section Il — Existing Non-Potable Water System

Water Supply

The non-potable water sources include raw water from various irrigation ditches and reclaimed
water from the NWRF. However, the CBT portion of the Town’s water rights may not be reused
— effectively limiting the quantity of water (long-term) the Town may divert for reclamation
through its non-potable system. The Windy Gap and a portion of (future) NISP water rights are
reusable to exhaustion; using these sources for potable water in the winter months (when
roughly 95% of potable water use returns to the NWRF) maximizes their reuse capacity in the
non-potable system. In addition, a portion of the water for the Town’s well project will also be
reusable, however, that amount is not yet defined and is not included in the table below.

As for ditch rights, raw water is available for irrigation within historical ditch service areas. The
Town also has 155 shares on the Leyner Cottonwood Ditch (LCD) decreed for municipal use, but
this cannot be delivered to the WTF by gravity, except a carriage agreement with the South
Boulder Canon Ditch (SBCD) Company. However, it is only practical when there is (existing) flow
in the SBCD due to ditch conveyance losses, and there is available capacity to carry the LCD
shares. The most practical use of raw ditch water, therefore, is as part of the non-potable water
system within the historical irrigation area; these ditch rights could provide an irrigation source
for parks and developments without ready access to the reclaimed water infrastructure. Flatiron
Meadows, Thomas Reservoir, Country Fields, and Longs Peak Parks are all in the South Boulder
Canyon Ditch historical irrigable area.

A summary of the Town’s various raw water sources with average annual yield is provided below,
based on assumptions that the Chimney Hollow Reservoir Project and NISP are completed.

Table 1: Summary of Town’s Raw Water Sources

Source Name Quantity Notes Avg. Annual
Yield (AF)
CBT 7831 units | Includes 1312 units under 5166

Lease/Purchase Agreement with Erie
Finance Corp.
Not reusable

Windy Gap 20 units 2000
Erie Reservoir 239 AF 239
Thomas Reservoir 148 AF Physical capacity = 213 AF 148
NISP Up to 6500 | Source not guaranteed — under 6500

AF Federal permitting process; a

portion would be reusable

Ditch Rights
South Boulder Canon | 205 shares | 60 shares decreed for municipal use 594.5
Ditch Co. 2 shares owned by Town of Erie

Urban Renewal Authority
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Source Name Quantity Notes Avg. Annual
Yield (AF)

Leyner Cottonwood 337.5 155 shares decreed for municipal 182.25

Consolidated  Ditch shares use

Co.

Erie Coal Creek Ditch | 98 shares 480.2

& Reservoir Co.

Frico Marshall Lake | 8.24 shares | Via Community Ditch 33

Division

New Consolidated 2 shares Preferred — Allan Farm Open Space
Lower Boulder
Reservoir and Ditch
Company

Base Line Land and | 1.33 shares | Allan Farm Open Space
Reservoir Company

Coal Creek 3.01 cfs Junior water rights for irrigation at
Vista Ridge Golf Course

Town owns additional absolute and
conditional  water rights for
exchanges and storage at the Vista

Ridge ponds.

Other

NWRF Reservoir 1000 AF Non-potable uses only
TOTAL ANNUAL AVERAGE / FIRM | 15,343/11,415
YIELD:
Total Reusable*: 4600
Total Raw/Ditch Rights: 1290

*Assumes 40% of NISP water rights will be reusable.

Storage and Pump Stations

The NWRF was constructed in 2011 and is located north of Highway 52, just east of County Line
Road. The NPWPS and 1,000 AF reclaimed water reservoir were constructed on the NWRF site
in 2012. The non-potable pump is a Flowserve 250 HP vertical turbine centrifugal pump, rated
for a flow of 2,500 gpm at 240 feet of head; the pump was modified with a VFD installation to
provide lower flow rate to the non-potable system initially. The reclaimed water main,
constructed in 2011, includes a 24-inch line from the NPWPS to Highway 52- and 16-inch line
from there to the SWRF. The existing facilities are shown on Drawing 1.

The North Zone Alternatives Study and Pre-design identified an ultimate pumping requirement
of 4,220 gpm for the NPWPS. At the recommended hydraulic gradeline, the pump operates on
its curve at roughly 2,500 gpm at 240 ft. of head, requiring an additional 1,700 gpm to serve the
ultimate demand. The hydraulic grade line provides an approximate high-water elevation of
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5,140 ft., with the ability to push it to approximately 5,160 ft. by filling the storage tank during
low demand periods. This operation expanded the North Zone (Green) service elevation to
approximately 5,110 ft., greatly increasing its (single pump) service area.

The previous Study also recommended the addition of a non-potable water storage tank to serve
the South Zone, to reduce peak pumping requirements, and to provide redundancy. In 2018, the
Town completed construction of the tank north of the High School, on State of Colorado owned
land. The tank has a 1 MG capacity, buried post-tensioned concrete construction.

The tank project included construction of a pump station to serve the South Zone. The tank high-
water elevation is 5,161 feet. However, the Town will not equip the pump station until the
transmission main through Colliers Hill to the tank is completed. Two pumps, each with a design
capacity of approximately 1,000 gpm at 160 ft, are recommended. TDH will meet the maximum
demands; a third pump will provide reliability. Installation of pumps will be phased as needed to
meet development demands.

Transmission/Distribution System

The 16- to 24-inch reclaimed water main from the NWRF transmits reclaimed water to the non-
potable system. There are four major planned distribution branches off this transmission main.
The Colliers Crossing line is partially complete; eventually, the 16-inch main will connect to the
1 MG storage tank. The 16-inch southern extension from the SWRF currently stops just south of
Erie Parkway; the Town plans to continue the main to the Erie Commons Irrigation Pond or
farther, with the help of developments served. (The existing 6-inch main connection to the pond
will be inadequate for ultimate system.) Proposed 12-inch mains to the north and west will be
partially constructed by the developments that they will serve. Existing and proposed
transmission mains are shown on Drawing 1.

Pressure Zones
The elevation and pumping capabilities of the NPWPS require two pressure zones, with the North
Zone (Green) fed directly by the NPWPS and the South Zone (Blue) fed by a pump station near
Erie High School.

Pressure zone delineations are a function of elevation and the required minimum non-potable
water pressure. The highest elevation proposed for irrigation service is 5,250 ft. A minimum
pressure of 20 psi is recommended for reliability of service. This established a minimum hydraulic
grade line (high water level) for the South Zone of approximately 5,300 ft. The existing reclaimed
water storage pond located at the NWRF has a typical operating elevation of 4,920 feet and
maximum water elevation of 4,927 feet. The North Zone Alternatives Study and Pre-design
established 5,110 feet as the non-potable pressure zones boundary, with an upper limit for the
North Zone’s hydraulic grade line of 5,160 feet.
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Approximately 60 percent of demands are served in the North Zone (Green). Note that for sites
that span both pressure zones, we have assumed irrigation water which would require booster
pumping to serve the whole development. The South Zone (Blue) pump station will serve the
developments in the mid and south east portions of the service area, except for Vista Ridge and
Vista Pointe (served by CNGC pump station). Table 2 provides a summary of the pumping, storage
and transmission needs for each component of the non-potable water system.

Table 2: Summary of Regional Flow Rates

Peak
Month | Peak Month | Peak Day*
Pressure Demand Demand Demand

Zone | Total AFY (AF) (MG) (GPM)
NWRF pump 1 95 19.38 6.31 339
West Line (developer) 1 45 9.44 3.07 165
Colliers Hill Crossing 1 269 54.83 17.86 400
Erie Community Center/Park 1 168 34.25 11.16 750
Erie Commons Irrigation Pond 1 31 6.38 2.08 47
Southern Extension 1 184 37.49 12.21 657
North Line (developer) 1 276 56.36 18.36 604
Zone 2 Pump 2 517 105.47 34.37 1897
Parkdale 2 55 11.14 3.63 195

*10-hour irrigation window assumed, except at sport complexes (8-hour window) and storage ponds (24-hour)

SCADA Controls

Controls for the non-potable water pumps include a Hand/Off/Auto (HOA) selector switch,
allowing for automatic start/stop based on water level in the tank. A pressure transmitter located
at the non-potable water tank senses water level and is equipped for both indicating and
recording. In the Auto mode, preset tank levels will call for start/stop of the NPWPS pump(s). A
high-water alarm will be provided and will sound if the water level in the 1 MG non-potable water
tank reaches a preset tank level. An alarm will also be activated if the tank water level falls below
a preset point.

Controls for the existing and proposed irrigation storage ponds would include a motor operated
valve (MOV) or diaphragm valve at the pond inlets. In the Auto mode, the valves may be opened
or closed based on preset pond levels. The valves should be modulating, so that open position
can be adjustable to allow for controlling flow rate/velocity. For private (developer) ponds, the
valve and controls shall be the responsibility of the developer. However, telemetry should be
integrated with the Town’s SCADA system for monitoring.

Metering of the water supplied to non-Town users occurs prior to any on-site storage such as
ponds or holding tanks. A standard detail was developed for use a minimum standard; however,
each design will be unique and should be reviewed and approved by the Town Engineer prior to
signing a service Agreement or construction of facilities.
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Section IV — Non-Potable Water System Master Plan

Design Criteria

Non-potable water mains should be sized to minimize the head loss through the system. The
system is already under low-pressure, so additional losses will have a greater impact on the
functionality of the system. Minimum recommended service pressure is 20 psi at the point of
delivery. Local storage ponds should be capable of receiving non-potable water throughout the
day so that peak demands are reduced at these developments. For developments that span
pressure zones, the Town will deliver non-potable water to the lower North Zone; private booster
pumps should fulfill the developments, local irrigation needs.

Hydraulic Modeling
Computer network modeling completed for the proposed reclaimed water system verified:

e Pipeline sizes, headloss and velocities,
e Tank volumes and operating water levels, and
e Pump operation and sizing.

The demands in the model are over a 10-hour window, except for sports complexes and areas
served by a storage pond. The sports turf at the Erie Community Park and Erie Highlands Sports
Complex have a higher irrigation demand over a shorter watering window. An 8-hour watering
window was used in the model with good results (the model indicated that the 6-hour water
window could result in low pressures). For the developments with planned storage ponds as well
as Lehigh Park and developments pumping from the Town’s Erie Commons Irrigation Pond, the
peak month demand is spread over 24-hour period to model continuous fill of ponds with local
pond pumping systems. Developments and parks fed exclusively by raw water are not included
in the model.

The 72-hour extended period simulations were completed at peak demands using EPANET. The
results verified pipe sizes, pumping rates, and storage requirements. Based on the hydraulic
modeling results, we have revised the pipe size of several proposed transmission mains in the
non-potable system to improve service pressures, as shown on Drawing 1. The NPWPS pump run
times were approximately 18 hours per day at approximately 1,900 gpm each (two pumps).
South Zone pump run times were 10 hours per day at approximately 970 gpm each (two pumps).
The unit headloss was nominally 2 ft./1,000 ft. or less in all pipelines, except for the 12-inch
portion of the North Line which had 4 ft./1,000 ft. at peak flows and the northern portion of the
existing 16-inch main which had 3 ft./1,000 ft. at peak flows.

In most of the system, pressures were adequate. The minimum service pressure occurred at peak
flow (1 am) at the Country Fields Park and was only 13 psi. (The pressure in Colliers Hill was lower
but this was a function of elevation; the Colliers Hill localized system will use private storage
ponds and pumps to provide adequate service pressures within the development.) The demand
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node for Compass and Golden Run developments saw a low pressure of 15 psi. High demands at
these developments also reduced pressure to the southernmost demand node, i.e. Convair
Hangars/Sierra Vista/Vista Ridge Filing #6 developments. All other demand nodes maintained
pressures greater than 20 psi.

The proposed 1 MG South Zone tank was modeled based on a hydraulic grade line of 5,300 feet,
located at the existing potable water tank site.

Requiring a local storage pond at the Golden Run development would significantly reduce the
local peak demand and improve pressures along the southern extension. In an alternative
scenario, Golden Run hypothetic storage pond at an elevation of 5,100 feet was filled over a
24-hour period via an 8-inch main 1,000 feet in length, reducing peak month demand from
331 gpm to 137 gpm. The local pond improved pressures in the model. Country Fields Park still
had the lowest pressure at 16 psi. New low pressure for the southern extension developments
was 19 psi —just short of the 20 psi design goal, but these developments will have booster pump
stations to provide portions of their property in the South Zone (Blue). It's recommended that
the Town require large developments, similar to Colliers Hill Golden Run, to provide non-potable
storage for their local use rather than connect directly to the reclaimed water transmission
mains.

Alternate Scenario: 25-acre Sports Complex

The Department of Parks and Recreation mentioned long range planning for a 25-acre sports
complex near the Erie High School property. To assess the impacts of irrigating such a complex
with non-potable water, we created a hydraulic modeling scenario with the sports complex. We
subtracted 25-acres from the State Land Board (Section 16) demand node and created an
adjacent demand node for the area subject to sports turf irrigation conditions (i.e. similar to Erie
Community Park unit demand and watering window).

The hydraulic model shows that if the sports complex connects directly to the South Zone pump
discharge line, it takes flow away from other developments in the South Zone; the lowest
pressures in the system are now Pratt (5 psi), Sunset (7 psi), and State Land Board (16 psi). The
tank storage remains sufficient but the required pump operation increased to 1150 gpm over
10 hours per day; the Town would have to plan to add pumping capacity.

Alternatively, if a local storage pond is incorporated into the sports complex design, the peak
demand is mitigated over a 24-hour period; the hydraulic model shows pressure across the South
Zone stay above 20 psi. A dedicated storage pond would also allow the sports complex more
flexibility in its watering schedule — potentially allowing for a shorter watering window and more
night games. The pump requirement is 1020 gpm over 10 hours per day (50 gpm more than
generic).
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Non-potable Water Quality

The Town’s non-potable raw and reclaimed water sources present different water qualities.
While reclaimed water undergoes a standard level of treatment and disinfection, effluent
nutrient concentrations and buildup of salts are of concern in the irrigable areas. On the other
hand, raw water quality varies tremendously according to ditch conditions and local intake
structures. Without treatment or disinfection, the growth of organisms is a greater risk in raw
water infrastructure.

Raw Water Organisms

The use of untreated raw water to feed the non-potable system risks introducing algae, Bryozoa,
and other organisms. These organisms exist naturally in waterways and are often present in
irrigation systems without causing problems; however, a bloom could potentially obstruct or clog
irrigation piping and sprinklers. While algae can be controlled with the use of algaecides, Bryozoa,
Cordylophora, sponges, and other invertebrate animals can resist chemical treatments at levels
acceptable to public distribution. (Wood, T., 2005). These animals can persist in the distribution
system in dormant phase, withstanding adverse environmental conditions (e.g. freezing cold,
desiccation, etc.) and chemical treatment, and reemerge when the conditions improve.

The best recommendation for using raw surface water in any irrigation systems is to monitor and
control the growth of these organisms. Filtration at the raw water entry point can remove food
sources and large colonies of organisms, reducing the growth of organisms downstream but does
not eliminate Bryozoa or other organisms from the system. (Mant, Moggridge, & Aldridge, 2011).
Although disinfection does not impact invertebrates in their dormant phase, regular treatment
of the irrigation system with sodium hypochlorite can kill young colonies and control growth to
prevent a bloom. Regular disinfection throughout the irrigation system is recommended,
typically early spring, late spring and early fall. (Wood, T., 2005). In order to classify and monitor
the raw water, the Town should conduct regular water quality analysis at entry points and set
“traps” to collect Bryozoa, their statoblasts, and other invertebrate animals. Planned monitoring
and control of raw water will require additional staff man-hours and training, as well as capital
and operating costs for any filtration and disinfection systems installed.

On the other hand, the reclaimed water already receives treatment at the North Water
Reclamation Facility. Reclaimed water is filtered and disinfected prior to being stored for non-
potable reuse. There is a potential for the reclaimed water to become contaminated at the
reclaimed water reservoir or one of the storage ponds located throughout the system. Again,
monitoring at the intake structures is recommended along with appropriate control measures,
such as periodic chlorination.

Agronomic Application Rates

Reclaimed water contains inorganic nitrogen which Regulation 84 limits for non-potable uses. For
90% turf grass cover, the acceptable agronomic rate of nitrogen application is 174 pounds per
acre per year.
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The Town’s non-potable water system focuses on the long-term irrigation of turf grass lawns and
accounts for most of the irrigated area; irrigation of native species is only allowed during a two-
year establishment period. Since 2015, the annual average total inorganic nitrogen (TIN)
concentration has been 10.2 mg/L, during the irrigation season. The highest concentration (13
mg/L) was recorded in October 2015. Based on historic data, the agronomic application rate in
Erie is approximately 80 pounds per acre; even at this highest recorded concentration, the actual
application rate (i.e. 101 pounds per acre) would be far below the acceptable agronomic rate.

Historical effluent TIN concentrations, as measured at the NWRF, are provided below based on
measures between 2015 and 2018 (Table 3). The approximate agronomic rates for TIN loading,
at ultimate buildout, based on calculated irrigation demands, are presented in Table 4.

Table 3: Historic Effluent TIN Concentrations

Average TIN
Month mg/L
January 9.87
February 10.93
March 10.47
April 11.36
May 10.00
June 10.97
July 9.62
August 8.97
September 10.39
October 10.32
November 10.20
December 9.72
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Table 4: Irrigation and Agronomic Rate at Buildout

NWRF
Effluent
TIN Monthly Non-Potable Water Demand| Agronomic Rate
Month (mg/1) in/ac AF MG Ibs/ac
April 11.4 2.5 124.0 40.4 6.43
May 10.0 4.1 203.3 66.2 9.29
June 11.0 6.4 317.4 103.4 15.90
July 9.6 6.6 327.3 106.6 14.38
August 9.0 6 297.5 96.9 12.19
September 10.4 5.8 287.6 93.7 13.65
October 10.3 3.1 153.7 50.1 7.24
Annual Avg. 10.2 TOTAL 1711 557 79.95

Over a long period of time, salts may buildup in soils irrigated with reclaimed water due to the
total dissolved solids (TDS) concentrations in this source. The extent of salt accumulation and its
impact on landscape plants varies based on irrigation rates, plant species, and soil types. The
Town and its non-potable water customers should be aware of the potential increase in soil
salinity over time. When soil salinity increases are observed, the owner should monitor salinity
and may need to (periodically) switch to raw and/or potable water sources. During hot, dry
periods, increased irrigation frequency and watering in excess may minimize salinity stress on
vegetation (Kotuby-Amacher, et al., 2000).

In soils with good internal drainage, an application of 6-inches of low salt water can reduce soil
salinity levels by 50% when water drains through the soil profile (Swift & Koski, 2015). Additional
salinity reduction can be achieved with higher flush water application rates. For example, Denver
Water has mitigated salinity impacts in their Recycle Water program by providing potable water
for about two weeks during the spring and keeping the system filled with potable water during
winter months. This operation provides flushing water for irrigation customers while also
ensuring compliance for their discharges to waters of the State during spring startup. The Town
should evaluate the option to fill the non-potable water system from a potable water source and
advise/allow for irrigation customers to periodically flush their soils with raw or potable water
sources.
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Section V — Non-Potable Water Policies

This section briefly outlines the management policies and practices needed for establishing a
Non-Potable Water Utility, which should be similar to those for the existing potable water and
wastewater utilities. Appendix B contains supporting documents for the Non-Potable Water
Utility, including Rules and Regulations; Letter of Intent Form; User Agreement template;
standard detail for an irrigation meter vault; norms for labeling non-potable infrastructure; and
information for (private) operators.

Management Policies

The Town’s utility must conform with the Colorado Department of Public Health and the
Environment’s (CDPHE) Regulation 84. It must adhere to the terms and conditions for the use of
reclaimed wastewaters as set forth in the Notice of Authorization. A key requirement is that the
Town must submit to the Division an amended Letter of Intent (LOI) for the addition of a new
user at least 30 days prior to adding that user. The Town’s utility is also responsible for
establishing approved uses; monitoring, recordkeeping, and reporting requirements; and
enforcement. Finally, the Town must follow the allowable application rate for reclaimed
wastewater based on the agronomic rate for TIN, as discussed in the previous section.

The Town adopted Rules and Regulations for the Reclaimed Water System in 2016 (Ordinance
11-2016). These rules and regulations protect the Town’s interests and establish consequences
if the User does not comply with the criteria for use in Regulation 84 and those outlined in the
Agreement. Key provisions of the Rules and Regulations include definition of terms; ownership
and operations (i.e. regional-town responsibility versus local- customer responsibility);
conditions of service; contractor qualifications and requirements; and enforcement provisions.

A summary of the facilities classifications is provided in the following table.
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Table 5: Non-Potable Water Utility Facilities Classifications

TOWN OF ERIE
NON-POTABLE WATER UTILITY
FACILITIES CLASSIFICATIONS

REVIEW/ MAINTENANCE/
DESIGN INSPECTION CAPITAL REPLACEMENT
CATEGORY RESPONSIBILITY RESPONSIBILITY COST RESPONSIBILITY
Local/Customer
(“Retail”)
e Meter/Control Vaults Developer's Town's Developer HOA
e Distribution Mains Engineer Engineer/Inspector
e Small Booster Pumps
e Service Lines Customer Town'’s Inspector Customer Customer
Regional
(“Wholesale")
e Non-Potable Supplies Town's Town'’s Town Town
e Treatment Facilities Engineer Engineer/Staff CIP-Use
¢ Transmission Mains SDF
e Booster Pump Stations Income
e Storage Tanks

Water rates and fees for non-potable water service were added to Title 2, “Revenue and finance,”
Chapter 10, “Fee Schedule” by adoption of Ordinance 12-2016. The non-potable water tap fee
includes the water rights fee. Tap fees are only applicable to private customers. The non-potable
water rates and fees are summarized below:

Table 6: Non-Potable Water Rates and Fees Summary

Non-Potable Water Rates Volume charge,
amount per 1,000
gallons

Vista Ridge development $1.33

Town-owned facilities $1.33

Customers with on-site on-potable water storage $2.66

Customers with direct connection to Town’s non-potable system $4.32

Non-Potable Water Tap Fees

Per acre-foot $17,410
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Design Criteria and Standard Detail Drawings

Establishing utility standards will simplify the operation and maintenance of the utility in the
future. By preparing design criteria and standard details, the Town will ensure that new non-
potable water assets conform with system requirements and are easily maintained. Standard
permits and/or agreements provide a pass-through for any State charges, if agronomic
application rates are exceeded or other violation occurs. The draft User Agreement is included in
Appendix C.

The Town of Erie should own and operate all non-potable irrigation meter vaults via SCADA. The
Developer will construct and pay for the meter and vault; however, it will become the property
of the Town following acceptance (the policy should be similar to that for the potable water
connections and meters) to ensure that the Town maintains control of the meter and the control
valves. All components of the system downstream of the meter vault will remain the
responsibility of the Developer.

We have prepared a schematic diagram of the recommended Non-Potable Meter Vault and
previously provided cutsheets for the typical components. Designs submitted by Developers
should be reviewed to maintain the minimal functional intent of this Standard. Typical
operational requirements are listed as follows:

1. The vault provided is to be 7 ft. by 9 ft. minimum. A larger vault might be required for
larger waterline/meter sizes.

2. All piping within the vault should be ductile iron.

3. A manual shutoff valve is to be provided upstream, and downstream if determined
necessary, of the meter.

4. Water meter is to be a magnetic type with a lining that resists abrasion (due to higher
total suspended solids levels of non-potable water) with flow output to SCADA. Elevation
of the meter must ensure that the meter flows full.

5. A modulating flow control valve is to be located downstream of the meter — V-Port Ball
Valve with an electric actuator is recommended. Operation of the valve would be
controlled by the level of the pond and remotely through SCADA. Similar or equal to a
Bray-FlowTek Advanced V-Control Valve with Tek-Fill Seat for modulating and abrasive
material and Bray Series 70 Actuator. The valve shall be set as “Fail-to-Close” and alarm
to SCADA for power outage.

6. Level control is to be provided within the pond using a submersible level transmitter,
similar or equal to a Mercoid PBLT2 or PBLTX. Alternatively, level control could be
provided from the Pump Station if integrated with the Town’s SCADA. Signal should be
sent to SCADA and the V-Port Control Valve to operate the Town’s Non-Potable pump
and to close the control valve on high water, and to alarm on a “high-high” water level.
The transmitter should also alarm in case of power outage.
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7. If an emergency interconnect with the potable system is provided, an approved reduced
pressure backflow prevention device is to be installed.

8. A downstream isolation valve may be required, depending upon the high water level of
the pond.

Operating and Maintenance Procedures

Periodic operation of valves in the non-potable system is recommended to ensure they are in
good working order. Town staff should also regularly observe meter vaults to conform meter
readings and check for any leaks or illegal connections.

As new developments prepare to connect to the system, Town staff need to review irrigation and
operation plans for conformance with the estimated irrigation rates and watering windows.
These reviews should include any new Town parks and encourage collaboration with the
Department of Parks and Recreation on actual irrigation operations versus planned operations.
Deviations from the planned irrigation demands and water windows will impact the pressure
available for adjacent non-potable customers.

As discussed in the previous Section, it is imperative that the Town monitor its non-potable
system for algae, Bryozoa, and other organisms. While using reclaimed water provides some
initial treatment, the non-potable water system is still susceptible to contamination at its open
reservoir and storage ponds. Periodic disinfection at the storage facilities and installation of
screens to prevent large colonies from entering the distribution network should keep organisms
under control. If pipes of sprinkler systems experience an obstruction or clog, the Town should
document the cause and determine the species contributing to the problems.

It is also recommended that the Town’s Department of Parks and Recreation regularly test the
soil salinity of its parks irrigated with reclaimed water. These testing records would provide some
indication of the reclaimed water’s impacts on irrigated areas across Town. If the Town observes
soil salinity is increasing, the Town could devise alternative irrigation strategies before salt and
TDS buildup becomes problematic for landscape plantings. The Department of Parks and
Recreation keeps a list of trees, shrubs, and perennials with moderate to high tolerance to
reclaimed water irrigation and salinity. A copy of the list is provided in Appendix D.
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Section VI -Recommendations

Phased Capital Improvements Program
Near Term CIP

Int

he next ten years, the Town can take steps to setup widespread, regular use of reclaimed

water for irrigation purposes. Key items include:

The

Investigate water tightness/infiltration of the Town’s Erie Commons Irrigation Pond. Make
necessary improvements for pond to start receiving reclaimed water.

Complete Colliers crossing 16-inch water main linking to storage tank and pump station.

Work with developers to build West Line to serve western developments: Lost Creek Farms,
Meadowlark, Sunwest North, Calvery Church, Reliance Park and Country Fields Park.

Upsize the existing 6-inch main currently terminating at the Town’s irrigation pond to a 16-
inch main, effectively extending the reclaimed water main to the pond.

Replace 6-inch water main crossing Coal Creek with 12-inch main to reduce head loss in the
main serving Erie Commons Filing No. 4 and the Erie Community Center and Park.

Equip the new South Zone pump station — install pumps and controls — and install a second
pump at the NPWPS.

Construct 1 MG South Zone tank.

recommendations for the Non-potable Water System Capital Improvements program are

summarized in the following table.
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Table 7: Non-Potable 10-year Capital Improvements Program

Size Length
Item Description
(ft)
1. Erie Commons Irrigation | Conduct a study of the Town’s existing irrigation pond AF N/A
Pond Study for leakage/infiltration to ensure the pond is capable of
receiving reclaimed water for storage.
2. Erie Commons Irrigation | As needed based on the Study, complete identified AF N/A
Pond Improvements improvements to receive and store reclaimed water.

3. Colliers Crossing Completion of the 16-inch main through Colliers Hill, 16” 3,400
linking to the storage tank and pump station.

4. West Line Construction Reliance Park connection. Construct 12-inch main to 12”7/ 8” 8,500 /
serve Lost Creek Farms, Meadowlark, Sunwest North 6,400
and Country Fields Park. Developer driven.

5. Reuse Line Extension Upsize the existing 6-inch main along Coal Creek south 16” 5,100
of Erie Parkway to connect the existing 16-inch reuse
main to Erie Commons Irrigation Pond.

6. Coal Creek Crossing Upsize existing 6-inch under Coal Creek to 12-inch, 12” 150
connecting reuse main to Erie Commons Filing 4 & Erie
Community Park non-potable water systems.

7. South (Blue) Zone & | Install pumps and controls at the South Zone pump | 1,000 gpm / N/A

NPWPS Pump Stations | station and new pump at the NPWPS. 1900 gpm
Equipment
8. South Zone Tank Construct tank at the existing potable water tank site 1 MG N/A

Long Term CIP

As development continues, the Town can loop the reclaimed water system to provide irrigation
services to most new developments. Since these items are mostly developer driven, the Town
should plan these items as developments progress. Key items include:

e Construct the North Line (cost-sharing with developers) to serve eastern developments: Erie
Corporate Center, Summerfield, I-25 corridor.

e Extend the reuse line south along Coal Creek to connect existing and planned developments:
Compass, Golden Run, Convair Hangars (Airpark), Sierra Vista, and Vista Ridge Filing No. 6.

e Develop raw water irrigation mains to irrigate additional parks/developments with ditch

water (as practical).

0o0 MERRICK
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e Evaluate construction of tributary mains to serve Creekside, Meadowlark, and Sunwest North

developments.

Ultimately, the non-potable water system will include both raw (ditch) and reclaimed water
connections to provide irrigation throughout the Town. Interconnection of the raw and reclaimed
water systems will allow for variation of water source and prevent long-term buildup of salts and

total dissolved solids (TDS) in irrigated soils.

Preliminary Cost Estimates

An opinion of probable cost for the recommended non-potable water system improvements, at
a master planning level, is presented following. Land acquisition costs have not been included for
improvements since most follow Right-of-Ways or are shown in approximate locations for Master
Planning purposes. A conservative estimate of the Irrigation Pond Improvements is listed, but
actual scope and cost of this item will depend on the outcomes of the Erie Commons Irrigation

Pond Study.

Table 8: 10-year CIP Preliminary Cost Estimates

Estimated
Recommended Improvements Size/Quantity Cost
1. Erie Commons Irrigation Pond Study N/A $50,000
2. Erie Commons Irrigation Pond Improvements N/A $500,000
3. Colliers Crossing Completion, 16-inch 3,400 If $600,000
4. West Line Construction (12-inch) 9,500 If $1,135,000
5. Reuse Line Extension (16-inch) 5,100 If $765,000
6. Coal Creek Crossing 150 If $105,000
7. South (Blue) & NPWPS Pump Station Equipment 950 gpm / 1900 $300,000

gpm

8. South One Tank 1 MG $1,250,000
Construction Costs. $4,705,000
Add 25% for contingencies, engineering, inspection, $1,176,000
legal and administrative costs.
Subtotal - Project Budget $5,881,000
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For planning purposes, high-level cost estimates for some of the long-term capital improvements
recommendations are provided in the following table.

Table 9: Long Term CIP Preliminary Cost Estimates

Construction of North Line (Weld County
Rd 5)

$ 4,433,000.00

12-inch Tank to Weld County Rd 12 8500 | $ 120.00 | $ 1,020,000.00

8-inch along Weld County Rd 12 6800 | S 100.00 | S 680,000.00

12-inch to State Highway 52 5000 | $§ 120.00| $ 600,000.00

16-inch to exist Reuse Line 7400 | S 150.00 | $ 1,110,000.00

30% Contingencies S 1,023,000.00

Extension of the South Reuse Line S 2,913,000.00
16-inch from irrigation pond to Vista Pkwy | 3900 | S  150.00 | $ 585,000.00

16-inch Vista Pkwy 3000 | S 150.00 | S 450,000.00

16-inch E. County Line Rd (Compass) 2500 | $ 150.00 | $§ 375,000.00

12-inch to Golden Run Pond 1000 | $§ 120.00| $ 120,000.00

12-inch to Green Zone edge 7700 | S 120.00 | $ 924,000.00

30% Contingencies S 459,000.00

South Zone South Transmission Main S 1,975,740.00
16-inch from tank to Erie Highlands 4432 | S 150.00 | S 664,800.00

16-inch to Sunset 2200 | S 150.00 | S 330,000.00

12-inch to Pratt (Red Tail Ranch) 3500 | $§ 150.00 | $§ 525,000.00

30% Contingencies S 455,940.00

South Zone East Transmission Main S 1,014,000.00
12-inch  from  Erie  Highlands to

Dearmin/Swink 2000 | S 120.00 | $ 240,000.00

12-inch to State Land Board 2000 | S 120.00 | $ 240,000.00

12-inch to Section 15 (commercial corridor) | 2500 | S  120.00 | S 300,000.00

30% Contingencies S 234,000.00

Longs Peak Park Ditch Connection S 259,350.00
Local Pump station 1| S 7,500.00| S 7,500.00

6-inch PVC pipe 2400 | S 80.00 | $ 192,000.00

30% Contingencies S 59,850.00

12-inch to Thomas Reservoir 5000 | $§ 120.00| $ 600,000.00 | $ 780,000.00
30% Contingencies S 180,000.00

Ll 20
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Conclusions

The review and update of the 2014 Non-Potable Water Master Plan was well timed. Over the
past 5 years, the Town has grown significantly and added new developments to its non-potable
water system. Several key infrastructure projects were completed, including the extension of the
16-inch reuse main, VFD installation at the NPWPS, completion of Phase | of the Colliers Crossing
transmission main, and construction of the 1 MG storage tank and South Zone pump station
(pumps not yet installed) near the high school.

The review of the non-potable demand projections verified that the assumptions for turfgrass
and median plantings in developments and some parks are reasonable. However, where sports
complexes exist, different irrigation requirements and use patterns affect the actual demand
experienced. Using revised demands for these areas in the hydraulic model, we updated some of
our previous recommendations regarding pipe sizes and pumping requirements to provide better
service pressures across the system.

Our recommendations are presented as a series of near-term and long-term phased capital
improvements programs. While the Town should plan and complete near-term projects over the
next 10 years, long-term projects are dependent on growth and will require continued
coordination with developers. By working with developers, the Town may be able to cost share
portions of the proposed non-potable water system infrastructure, in particular construction of
transmission mains and metering vaults.

The Master Plan findings also illustrate the need to obtain buy-in from Department of Parks and
Recreation in order to adopt the non-potable water recommendations. The Non-potable Water
Utility will need to partner with the Parks staff in operations (specifically at Town parks and Erie
Commons Irrigation Pond) and in monitoring and evaluating the capabilities and limitations of
the system. This cooperation will become increasingly critical as the non-potable water system
moves towards integrating its raw and reclaimed water sources. Monitoring and controlling for
Bryozoa and other organisms that may be introduced to the system will be a joint effort. Similarly,
the two agencies will need to communicate and share soil salinity testing results for areas
irrigated with reclaimed water.

While the Non-Potable Water Utility is still young, there is a need to establish utility standards,
policies, and operating procedures early on. Development and adoption of these policies now
will prevent confusion and unfair treatment of existing versus future developers. Robust
standards, policies, and rules and regulations will protect the Town in the long-term and should
be integral to the infrastructure planning of the system.
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Appendix A: Demand Projections
North Zone, Non-Potable Water System
Town of Erie, Colorado

AFY non-
potable + Peak Demand
Property Type Development Name Acres AFY non-potable 25% Monthly Non-Potable Water Demand (AF) Proposed Source (gpm)
April May June July August Sept. October
. Lehigh Park 7 22 27.50 1.5 3.4 5.4 5.6 49 4.0 2.7|NWRF/ Erie Commons Irrigation Pond 40.9
Existing Non-Potable Use : : — -
Erie Community Park & Center 49 134 167.90 9.1 21.0 32.7 34.3 29.9 24.5 16.5]Existing NWRF main 750.0
Coal Creek Park 6 7 8.75 0.5 1.1 1.7 1.8 1.6 1.3 0.9]Existing NWRF main 31.3
Existing Potable Conversion|Reliance Park 5 6 7.50 0.4 0.9 1.5 1.5 13 11 0.7|NWRF (West Line) 26.8
Country Fields Park 11 14 17.50 0.9 2.2 34 3.6 31 2.6 1.7INWRF (West Line) 62.5
. Summerfield 640 147 183.75 9.9 23.0 35.8 37.5 32.7 26.8 18.0|[NWRF (North Line) 273.6
Annexation Agreement - - - -
Colliers Hill 933 215 268.75 14.5 33.6 524 54.8 47.8 39.2 26.3|Collier Crossing 400.2
Compass 160 37 46.25 2.5 5.8 9.0 9.4 8.2 6.8 4.5|[NWRF (South Extension) 165.3
Sunwest North 30 7 8.75 0.5 1.1 1.7 1.8 1.6 13 0.9]NWRF (West Line) 31.3
Erie Commons Filing No. 4 20 5 6.25 0.3 0.8 1.2 13 11 0.9 0.6]NWRF (South Extension) 22.3
Velodrome 10 2 2.50 0.1 0.3 0.5 0.5 0.4 0.4 0.2]NWRF/ Erie Commons Irrigation Pond 3.7
Sierra Vista 60 14 17.50 0.9 2.2 3.4 3.6 3.1 2.6 1.7|NWRF (South Extension) 62.5
Vista Ridge #6 30 7 8.75 0.5 1.1 1.7 1.8 1.6 13 0.9]NWRF (South Extension) 31.3
Calvary Church 12 3 3.75 0.2 0.5 0.7 0.8 0.7 0.5 0.4|[NWRF (West Line) 13.4
Lost Creek Farms & Meadowlark 30 7 8.75 0.5 1.1 1.7 1.8 1.6 1.3 0.9]NWRF (West Line) 31.3
Right Move Lot 6 5 1 1.25 0.1 0.2 0.2 0.3 0.2 0.2 0.1|NWRF/ Erie Commons Irrigation Pond 1.9
Potential Development |Convair Hangars 12 3 3.75 0.2 0.5 0.7 0.8 0.7 0.5 0.4|NWREF (South Extension) 13.4
Spring Hill (Andalusia) 80 18 22.50 1.2 2.8 4.4 4.6 4.0 33 2.2|Existing NWRF main 80.4
Golden Run (Aaron Harbei) 320 74 92.50 5.0 11.6 18.0 18.9 16.5 13.5 9.1INWRF (South Extension) 137.7
Morgan Hill 250 58 72.50 3.9 9.1 14.1 14.8 12.9 10.6 7.1]Existing NWRF main 259.1
Likely Future Growth Erie Corporate Center (Section 10) 640 74 92.50 5.0 11.6 18.0 18.9 16.5 13.5 9.1|NWRF (North Line) 330.6
Total Existing| 78 183 229 12.4 28.6 44.7 46.7 40.8 33.5 22.5 818.9
Total Future] 3310 855 1069 57.7 133.6 208.5 218.1 190.3 156.1 104.8 3820.7

Merrick and Company

Indicates demand is spread over 24-hour period, i.e. pond/reservoir fill.
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Appendix A: Demand Projections
South Zone, Non-Potable Water System
Town of Erie, Colorado

AFY non- Peak
AFY non- potable + Demand
Property Type Development Name Acres potable 25% Monthly Non-Potable Water Demand (AF) Proposed Source (8pm)
April May June July August Sept. October
Current Development Erie Highlands 292 67 83.95 4.5 10.5 16.4 171 14.9 12.3 8.2(South Zone PS 300.0
Erie Highlands Sports complex 8 16 20.56 1.1 2.6 4.0 4.2 3.7 3.0 2.0[South Zone PS 122.4
. Sunset 100 23 28.75 1.6 3.6 5.6 5.9 5.1 4.2 2.8|South Zone PS 102.7
Potential Development :
Red Tail Ranch (Pratt) 290 67 83.75 4.5 10.5 16.3 17.1 14.9 12.2 8.2|South Zone PS or CNGC PS 299.3
Section 15 (commercial) 640 74 92.50 5.0 11.6 18.0 18.9 16.5 13.5 9.1(South Zone PS 330.6
Likely Growth Parkdale 190 44 54.63 2.9 6.8 10.7 11.1 9.7 8.0 5.4|Western zone 195.2
Westerly (Dearmin/Swink) 320 74 92.50 5.0 11.6 18.0 18.9 16.5 13.5 9.1(South Zone PS 330.6
State Land Board (Section 16) 400 92 115.00 6.2 14.4 22.4 23.5 20.5 16.8 11.3|South Zone PS 411.0
. State Land Board 375 86 107.81 5.8 13.5 21.0 22.0 19.2 15.7 10.6 385.3
Future Alternative

Future Sports Complex 25 51 64.25 3.5 8.0 12.5 13.1 114 9.4 6.3 382.7
Total Existing 0 0 0.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Future] 2240 457 571.63 30.9 715 111.5 116.6 101.8 83.5 56.0 2091.8
Total Future (Sports Complex Alt) 503 628.69 33.9 78.6 122.6 128.3 111.9 91.8 61.6 2448.7

Indicates demand is spread over 24-hour period, i.e. pond/reservoir fill.
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Appendix B — Non-potable Water Utility Documents

Contents:
1. Ordinance 11-2016 “Rules and Regulations for the Reclaimed Water System,” Town of Erie
2. Ordinance 12-2016 “Adoption of Water Rates and Fees for Non-Potable Water,” Town of Erie
3. Standard Irrigation Meter Vault Detail
4. Signage
5. Information for Operators
6. User Plan to Comply form (CDPHE)
7. CDPHE Notice of Authorization
8. Agronomic Application Rate Records






